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Frequency (MHz) 


PSD Limjt (dBm/Hz) 
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3.5 < f <= 4.0 
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-71.5 
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7.3 <f< 10.0 
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Level i 
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Field 



DA 



SA 



Ethcrtype 



SSType 



SSLength 



SSVersion 



OpCodc 



NumBands 



3=% 



Length 

6 octets 



6 octets 



2 octets 



1 octet 



i octet 



1 octet 



1 octet 



1 octet 



Destination Address 



Meaning 



Source Address 



0x886c (Link Control Frame) 



=1 



Number of additional octets in the corjtrol header, starting with the 
SSVersion field and ending with the s^cond(last) octet of the Next 
Ethertype field. The minimum value c[f SSLength is 8 for SSVersion 0. 
=0 



Operation code for this control message 



Number of bands specified in this codtroL Each band has a two octet 
descriptor. The first band refers to 2 ^vlBaud modulation rate, the next 
to 4 MBaud. 

NumBands shall be 1 or 2 on transmission for I0M8 stations, and 
stations shall ignore band entries beyond Band2 on receive if 
NumBands is larger than 2. The valuq 0 is not allowed, 



Nui&Addr 

ill 



1 octet 



Number of addresses specified in the ^ayload of this control message. 
NumAddr may be zero. The S A in thd Ethernet header is always used, 
and is referred to in the following sections as RefAddrO. 



Battel PE 



I octet 



2MBaud, 7 MHz carrier : The PE value that should be used to send data 
when the 2MBaud band is selected. (L.8) are the only valid values. The 
value 8 is used to request HPNA 1.0 type frames, and is valid only 
when the network is operating in Vl^mode, and only in BandL 



Bahfii_rank 



1 octet 




The rank order of the ReqD As 5 prefei 
1 is highest preference, and the other 
larger rank values, no two bands shal 



rpnce for this band, 
bands are assigned successively 
have the same rank 



i.6cfet: 



Optional, Only present if NuniB/ftd$^== L \ ; 

4MB aud; : 7 MHz'eamcn'iH x^^^^^^f^ \ 

should bo used to sehd'^ sel^^C^;:':';' 
(0, 9*. LSffire th^prily* yafijcfc vaiu^ Vs&i- - . ^/fy&fes 



■LoctetT- 

/V, ,'<■.- * - 



'Optioha^pnly present if Nunffi^s<^;21 '''jy'fc'Vj' vv,/,y 
tymkjO^^ 
^O^tidnaP^^ 

whicti'the rates are being spectfi^ 'topically Broadcast ori; multicast 
address- ' • ; *^v!' , • 



6'octets 



6 octets 



Optional. Present if NumAddr >- 2lThe third MAC Address for which 
the rates are being specified. 



[additional instances of RefAddr> until the number of Ref&ddr fields 
equals NumAddr] " 



Next 

Ethertype 



2 octets 



=0. 



Pad 



To reach minFrameSize if required 



FCS 



4 octets 



Frame Check Sequence 



PE 


Data Rate 


Meaning 


0 


N/A 


Means this band is Not Supported 


1 


4 Mbit/s 


2 Mbaud FDQAM, 2 bits per Baud 


2 


6 Mbit/s 


2 Mbaud FDQAM, 3 f>its per Baud 


3 


8 Mbit/s 


2 Mbaud FDQAM, 4 t>its per Baud 


4 


10 Mbit/s 


2 Mbaud FDQAM, 5 pits per Baud 


5 


12 Mbit/s 


2 Mbaud FDQAM, 6 bits per Baud 


6 


14 Mbit/s 


2 Mbaud FDQAM, 7 bits per Baud 


7 


16 Mbit/s 


2 Mbaud FDQAM, 8 bits per Baud 


8 


1 Mbit/s 


HPNA 1.0 


9 


8 Mbit/s 


4 Mbaud QAM, 2 bits per Baud 


10 


12 Mbit/s 


4 Mbaud QAM, 3 bits 1 per Baud 


11 


16 Mbit/s 


4 Mbaud QAM, 4 bits^ per Baud 


12 


20 Mbit/s 


4 Mbaud QAM, 5 bits^ per Baud 


13 


24 Mbit/s 


4 Mbaud QAM, 6 bits| per Baud 


14 - 


28 Mbit/s 


4 Mbaud QAM, 7 biti per Baud 


15 


32 Mbit/s 


4 Mbaud QAM, 8 bifcj per Baud 



OpCode 


Meaning 


0 


Rate Change Request 


1 


Rate Test Request 


2 


Rate Test Reply 


3-255 


Reserved 



Ftfr, // 



b^nd specification 


A Payload Encoding (PE) and Rank associated with a given band. A band 
is a single combination of baud rate, modulation type (e.g. QAM or 
FDQAM) and carrier frequency. Two binds are defined in VPM.q VZ 


Logical channel, channel 


A flow of frames from a sender to one dr more receivers on a single 
network segment, consisting of all the frames with a single combination of 

DA nnrl 9A 


Receiver 

ft ;;sl 


A station that receives frames sent on a particular channel. If the 
destination is a unicast address there is it most one receiver. If the 
/tAcrinatirm ic a omiin nHHrpQ<: (including broadcast^, there mav be manv 

receivers. 


S 

Reletyer PE 


The preferred PE to be used on this channel, as determined by the receiver. 


RKjOF 


Rate Request Control Frame. Sent froni the receiver to the sender to effect 
a change in PE. 


RefAddrO 


The SA in the Ethernet header of the R^CF frame. This is the DA of the 
receiver (for the channel), and is alwayb used by the channel sender as the 
first RefAddr processed. 


Ref4ddrl..RefAddr<n> 

Sf JS 


Other addresses including Broadcast and Multicast addresses for which the 
receiver is indicating rate information tb the sender. The channel 
receiver's station address (RefAddrO) dhould not be out in the list of 
"additional Ref Addr's. 

Notel: At least one RefAddr field is necessary to support rate negotiation 
for Broadcast and Multicast addresses ?ince these cannot be used as the 
source address in the Ethernet header. 


Sender 


The sending station for a channel, usually the station owning the source 
MAC address. 


Sender PE 


The preferred PE associated with a channel, as noted by the sender. 



F/Cr. 



nr 1 

tfH 



I if 

M 

Ml 



Receive any non-broadcast frame or link indication 

Receive a frame with DA == Broadcast (OxFFFFFFFFFFRp) - Set SA1 = SA 

Receive a frame with DA = Broadcast (OxFFFFFFFFFFFJO and SA != SA1 

Timeout of 1 second free-running timer - Send LICF, reinitialize Force_Send 

Timeout - If Force_Send = 0 then Send LICF, reinit ForceJSend else decrement ForceJSend 



| 1 


DOWN 


UP-1 


UPO 


{ 

UPLRX 


UPl 


UP2 


Receive 1 .0 link 
indication or any non- 
broadcast frame 


UP-RX 
(none) 


UP-RX 
(none) 


UP-RX 
(none) 


UP-RX; 
(none) j i f 


UPl 
(none) 


UP2 
(none) 


Receive broadcast 
frame with SA = SA1 


UPJ 

SetSAloSA 


UPl 

SetSAI<-SA 


UPl 

SetSAloSA 


UPl 

SetSAi|<-SA 


UPi 
(none) 


UP2 
(none) 


Receive broadcast 
frame with S A != SA1 


UPl 

Set SA1<-SA 


UPl 

SetSAl<-SA 


UPl 

-SetSAl&SA 


UPl 

Set SAlj<-SA » 


Native:UP2 
CompatrUPi 
(none) ' *~ : 


UP2 
(none) 


Timeout and 
Force_S end = 0 


DOWN 

Send LICF, reinit 
Force_Send 


DOWN 

Send LICF, reinit 
Fbrce_Send 


UP-1 

Send LICF, reinit 
Fbrce_Send 


UPO 

Send LljCF, reinit 
Fbrcejend 


UPO 

Send LICF, reinit 
Force_Send 


UPO 

Send LICF, reinit 
Force Send 


Timeout and 
Force_Send > 0 


DOWN 

Send LICF, reinit 
Forcc__Send 


DOWN 

Send LICF, reinit 
Force_Send 


UP-1 

Send LICF t reinit 
Force_Send 


UPO 

Send LljCF, reinit 
Fbrce_§end 


UPO 

Send LICF, reinit 
F6rce„Send 


UPO 

decrement 
Force_Send 



Meaning 
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_ • 
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CO 
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3 
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0x886c (Link Control Frame) " 




Number of additional octets in the control header, starting with the 
SSVersion field and ending with the second(Iast) octet of the Next 
Ethertvpe field. Minimum is 4 for SSVersion 0. 


0 
it 


Ignored on reception. 


0 

11 


0 

1 

0 
> 

i 




Length 


6 octets ! : 


6 octets : 


2 octet 


1 octet 


1 octet 


1 octet 


1 octet 


2 octets 


41 octets 


53 
2 

8 


Field 


DA 


SA 


EthertvDe 


SSTvDe 


SSLength 


SSVersion 


*a 

O 
)— 


Next Ethertvoe 


A 


FCS 



Field 


IT it 

Length 


I 


ti — : ~ — i 

cleaning 


DA 


6 octets 


Destination Address (FFJRF 


.FF.FRFRFF) 


SA 


6 octets 


Source Address of the static 


n that transmitted this frame 


Ethertype 


2 octet 


0x886c (Link Control Fram 


*) 


SStype 


1 octet 


=3 




SSLength 


1 octet 


Number of additional octets 
the SSVersion field and end 
the Next Ethertype field. M 


in the control header, starting with 
ing with the second (last) octet of 
inimum is 32 for SSVersion 0 


SSVersion 


1 octet 


=0 


CSA_ID_Space 

'<) si? 


1 octet 


Identifies the registration sjjace of CS A_MFR JD 
0 - Unspecified 

1- JEDEC 

2 - PCI 


C|^vlFRJD 

pi 

% b 


2 octets 


HW manufacturer ID - Iden 
controller chip. The purpos< 
and revision is to identify s\ 
specification. This is not a 1 


tifies the manufacturer of the PHY 
i of this field pius the part number 
)ecific implementations of the PHY 
>oard or assembly-level identifier. 


CSK_Part_No 


2 octets 


HW Manufacturer Part Nur 
controller chip. 


nber - The part number of the PHY 


— 

d5jA_Rev 


1 octet 


HW Revision 


Cpjj\_Opcode 


1 octet 


0 - Announce 

1 - Request 


C$A_MTU 

Si ?* 


2 octets 


Maximum size link-level Pt>U this receiver accepts in octets, 
the default value is 1526 octets. This is also the minimum value 
that shall be accepted by alj ILINEI0 stations 


CSA_SA 


6 octets 


Source address of the statidn that generated this CS A frame 


CSA_pad 


2 octets 


Reserved for version 0. Shill be sent as 0, ignored on reception. 


CSA_CurrentTxSet 


4 octets 


Configuration flags, plus al[l current in-use status for this station. 


CSA_01destTxSet 


4 octets 


A copy of the "oldest" TX £lags for this stations, from the period 
ending at least one period(i}ninute) earlier. 


CSA_CurrentRxSet 


4 octets 


The union of recent flags received from other stations. 


Next Ethertype 


2 octets 


=0 




Pad 




Pad to reach minFrameSiz< 


} if necessary 


FCS 


4 octets 
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Field 


Length 


Me 


ailing 


DA 


6 octets 


Destination Address (from original 


Ethernet PDU) 


SA 


6 octets 


Source Address (from original Eth< 


srnet PDU) 


Ethertypc 


2 octets 


0x886c (Link Control Frame) 




SStype 


I octet 


=4 


SSLength 


1 octet 


— . 1 

Number of additional octets in the fcontrol header, starting with the 
SSVersion field and ending with trje second(last) octet of the Next 
Ethertype field. SSLength is 6 for SSVersion 0.=6 


SSVersion 


I octet 


=0 


LARQ_hdr data 


3 octets 


LARQ Encapsulation header data ( 


with LARQ_CTL bit = 0) 


Next Ethertype 


2 octets 


From original Ethernet PDU 




Payload 


Min 46 octets 


From original Ethernet PDU payload 


FCS 


4 octets 


Frame Check Sequence 



1 /"/<?. srz c 



& Octet 


Field 


Length 




Meaning 


FlflgsO 

ii ix . 
% s$ 

|;!| 

M 
h si 


LARQ_Mult 


ibit 


Multiple Retr 

transmission* 

frames (LAR< 

LARQ_MuIt 

retransmissioi 

to measure th 

miss/nack/rec 


ansmission Hag. 0 in the original 
>f a data frame. For retransmitted 
3_Rtx = 1), set to the value of 
in the NACIUrame that caused the 
i. This flag can be used by receivers 
t round-trip times associated with the 
eive-rtx process. 


LARQJRtx 


lbit 


0 for first tran 
retransmitted, 
shall drop an) 


smission of a frame, 1 if frame is 
Stations not implementing LARQ 
' data frame if this bit is 1. 


LARQ_NoRtx 


lbit 


0 if implementation supports retransmission, 1 if 
only priority \s meaningful May be used on a per- 
channel basisj 


LARQ_NewSeq 


lbit 


1 if the sequehce number space for the channel has 
been reset, and older sequence numbers should not 
be nacked, 0 otherwise 


LARQ_Ctl 


lbit 


"0" when in Encapsulation Format 


Priority 


3 bits 


Link Layer Priority of this frame 


Flags ljSeqO 


Reserved 


4 bits 


Reserved, sh^ll be 0 


LARQ_seq_high 


4 bits 


High 4 bits oi Sequence number 


Seql 


LARQ_seq_low 


8 bits 


Low 8 bits of Sequence number 
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ontrol frame 


A frame generated by a LARQ protocol i^odule that contains only a LARQ 
protocol header as its payload. 


Current sequence number 


The most recently received new sequenc^ number for a channel. 


)ata frame 


Any standard Ethernet frame from higher (than LARQ) protocol layers. A 
LARQ-enabled station encapsulates the Original payload of an Ethernet 
frame by inserting a LARQ header (short form control header with 
LARQ_hdr data) between the source address and the remainder of the frame 
before the frame is passed down to the driver for transmission on the 
network. 


forget timer 


An implementation dependent mechanisin to allow a receiver to reset the 
sequence number space of a channel wh^n a received sequence number is 
not the next expected (Current Sequence Number +1). One second is a 
suggested default value. ■ 


lold timer, lost timer 

I &l- 

M si' 

S ! 5 


An implementation dependent timing mechanism that limits the time a 
receiver will hold onto a received frame Miile walffhg for a missing frame to 
be retransmitted. Conceptually, there is dne such timer per missing sequence 
number. The timer interval is Maximuc^ Hold Interval. 


ogical channel, channel 

% 


A flow of frames from a sender to one or more receivers on a single network 
segment consisting of all the frames with a single combination of destination 
address, source address, and link layer priority. 


VAClg Nack, nack 


An indication from a receiver to a sendei 
more frames. Also, the action of proyidii 
a sequence number" meaning to send a b 


requesting retransmission of one or 
ig such an indication. E.g. "to nack 
JACK indication. 


VACKkimer 


An implementation dependent timing me 
retransmit NACKs for missing sequence 
such timer per missing sequence number 
reset each time a NACK is sent for a seq 
NACK Retransmission Interval. 


:chanism used by a receiver to 
numbers. Conceptually, there is one 
per logical channel. The timer is 
uence number. The timer interval is 


lew 


A new sequence number is one whose difference from the current sequence 
number for the channel, modulo the siz^ of the sequence number space and 
considered as a signed integer, is greater! than 0- In particular, the numbers 
(current 4- i) through (current + 2047). i 




— ■ — i _ 

An old sequence number is one whose difference from the current 
sequence number for the channel, modulo the size of the sequence number 
space and considered as a signed integer! is less than or equal to 0. In 
particular, the numbers (current - 2048) (hrough (current) are old. Note, 
Jiowever, that most of the old sequence ijumbers are also out-of-sequence. 



out of sequence 


Any sequence number that falls outsidq a reasonable range, old or new, of 
the current sequence number for a logi4al channel is considered out of 
sequence. It is recommended that plus pr minus twice the value of 
MaximumSaveLimit (defined below) b^ used as the "reasonable range" 

whf*n rhp-pVino fnr out of ^eouence 

w lion c i iv^- rot iizz. ikji viwt \jl o\^v| u^u^v-'. { 


receiver 


A station that receives frames sent on ^ particular channel. If the destination 
address is a unicast address there is at jnost one receiver. If the destination 
address is a group address (including broadcast), then there may be many 
receivers. , 


reirumder 

. 


A control frame sent by the channel sender with the most recently used 
sequence number for a channel which ^ias been inactive for Reminder 

inierv<ii <iiier iio uiuai iccciu uaw n amu 


ru 

rentfiider timer 

« hi 
Ink 


An implementation dependent timing jnechanism used by a sender to 

^ fa - m.miY^A&T' ft-om*» oft^r *x rv*rir\H r\f iniiptivitv for *\ channel* The 
generate a reminder ir<imc aiici <x pcnt^u ul uia^uvnjr ikjx « cimuuv/i* s 

timer is reset each time a new data fraine is transmitted. Conceptually, there 

is one such timer per channel. The timjer interval is Reminder Interval. 


saviltimer 

■ ;i :s 


An implementation dependent timing biechanism that limits the time a ^ 
sender will save a frame waiting for retransmission requests. The timer 
interval is Maximum Save Interval. | 


seri&r 


The sending station for a channel, usujally the station owning the source 
MAC address. 


sequence numbers 


Sequence numbers are maintained separately for each logical channel by the 
sender. 
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Table Index 


Table Vaiui 
(dB) 

1 ../ j 


0 


0.00 


1 


3.00 


2 


6.00 


3 


9.00 


4 


12.00 


5 


15.00 


6 


18.00 


7 


21.00 


8 


24.00 


9 


27.00 


10 


30.00 


11 


33.00 


12 


36.00 


13 


39.25 


14 


42.25 


15 


45.25 


16 


48.25 


17 


51.25 


18 


54.25 


19 


57.25 


20 


60.25 


21 


63 25 


22 


66.25 


23 


69 25 


24 


11 25 


25 


75 2^ 


26 


78 25 


27 


81 25 


28 


84.25 


29 


87.25 


30 


90.25 


31 


93.25 
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RECEIVED 
SIGNAL 



y DATA 
CHARACTERISATION 
SIGNAL 



Table Index 


Table Value 


0 


0.00 


1 


6.00 


2 


12.00 


3 


18.00 


4 


24.00 


5 


30.00 


6 


36.00 


7 


42.25 


8 


48.25 


9 


54.25 


10 


60.25 


11 


66.25 


12 


72.25 


13 


78.25 


14 


84.25 


15 


90.25 




Table Index 


Table Value 


0 


0.00 


1 


0.50 


2 


1.00 


. 3 


1.50 


4 


2.00 


5 


2.25 


6 


2.75 


7 


3.25 


8 


3.50 


9 


4.00 


10 


4.25 


11 


4.50 


12 


4.75 


13 


5.25 


14 


5.50 


15 


5.75 
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Node A 
Xmit Queue 



Node B 
Xmit Queue 



Node C 
Xmit Queye 



Node D 
Xmit Queue 



PRI=7 




PRI=5 


PRI=0 




PRI=5 



PRI=3 



PRI=5 



PR1=5 




Node A 
Xmit Queue 



HPNA2.0 LAN 

f/6. 72*- 



NodeB 
Xmit Queue 



NodeC 
Xmit Queue 







PRM) 




PRI=5 


PR«=7 




PRI=5 



! ! 


PRI=3 




PRf=5 




PRI=S 




> 
> 


f 



Node D 
Xmit Queue 



PR1=4 



PR!=5 



HPNA2.0 LAN 



0 



4? 



StraturrCJ reterooc* 




1 



o 



,4 



oocsts 

H«a<5end Ec^tipmont 



timing 
synchronization 
circuit 



CO- 



0 



DOCSIS timing 
information 
exchange messages 
(SYNC packets) 



tiering 
synchronization 
circuit 



OOCSIS 
Customer Equipment 



^61? 



output 
clock 



HPNA 
MAC 



Timestamp 
circuit 




GateWay 



HPNA 2,0 HAN 



HPNA timing information 
exchange messages 

(TRM packets) j ^ 




Timestarnp 
recovery 
circuit 



HPNA 
MAC 



output 
clock 



Voice 
CODEC 



HPNA- PoT$CONi\\]££Xe({^ 



POTS 
Line 



UPSTREAM 



DOWNSTREAM 







"lOE- 


91% 


^0% 


"10E- 


91% 


90% 




parameter 


6 

Case 


Case 


dase 

H 


6 

Case 


Cas 

e 


Case 




Access delay 


3.1 


1.3 


1.3 


3.1 


1.3 


1.3 




Collision Resolution 


2.7 


2.7 


0.8 


2.7 


2.7 


0.8 




3 up, 1 down 


2.1 


1.0 


1.0 


2.1 


1.0 


1.0 




last up 


0.5 


0.3 


0.3 


0.5 


0.3 


0.3 




Collision Resolution 


0.8 


0.8 


0.8 


0.8 


0.8 


0.8 


M 


3 up, 1 down 


2.1 


1.0 


1.0 


2.1 


1.0 


1.0 




last up 


0.5 


0.3 


0.3 


0.5 


0.3 


0.3 


p 


3 down 








1.5 


0.8 


0.8 


?4i 


3 down 








1.5 


0.8 


0.8 


'& ? 3 


Total latency 


11.8 


7.4 


5.5 


14.9 


8.9 


7.1 



10E-6 case is 10E-6 CRA once of two tries in homes with maximum 
4Mbits/sec raw rate 

91% case is 10E-6 CRA once of two tri^s in homes with minimum 
lOMbits/sec raw rate 

90% case is 10E-1 CRA twice in two tri^s in homes with minimum 
lOMbits/sec raw rate 



Values in the table above are in milliseconds. 



Overheads: 



t 

linear 5 nodes 5 nodes 5 nodes 
PCM 



ifg per frame Larq rtp_h frame ;CRA 10E- CRA 10E- CRA 

coll hdr hdr dr size 6 1 fixed 



0.0 0.206 
18 

rase msec 



size 

0.07 8 40 160 13 



msec Bytes bytes bytes collisio collisio collisi 

ns ns ons 



Frame header includes preamble, FC, DA, SA, T/L, EOF 



F/6. 7^ 



UPSTREAM 



DOWNSTREAM 



"10E- 91% ^0% "10E- 91% 90% 
parameter 6 Case Case 6 Cas Case 
Case i Case e 



Access delay 


3. 


1 


1. 


3 


1. 


3 


3. 


1 


1. 


3 


1 . 


3 


Collision Resolution 


0. 


4 


0. 


4 


0. 


4 


0. 


4 


0. 


4 


0. 


4 


3 up, 1 down 


1. 


4 


0. 


8 


0. 


.8 


1. 


4 


0. 


8 


0. 


8 


last up 


0. 


5 


0. 


.3 


0. 


.3 


0. 


.5 


0. 


3 


0. 


3 


Collision Resolution 


0. 


.0 


0. 


.0 


0. 


.0 


0. 


,0 


0. 


,0 


0. 


,0 


3 up, 1 down 


0. 


.0 


0. 


.0 


0, 


.0 


0. 


.0 


0. 


.0 


0. 


.0 


last up 


0, 


.0 


0 


.0 


0 


.0 


0. 


.0 


0. 


.0 


0. 


.0 


3 down 














1. 


.1 


0 


. 6 


0. 


. 6 


3 down 














0 


.0 


0 


.0 


0 


.0 


Total latency 


5 


.5 


2 


.7 


2 


.7 


6 


.5 


3 


.3 


3 


.3 
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Field 


Lencrth 


Meajiiricr 


DA 


6 

octets 


Destination Address 


SA 


6 

octets 


Source Address i 


Ethertype 


2 

octets 


(TBD) = VOHN Link Coritrol Frame - new IEEE 
assignment 

1 


Type 


2 

octets 


1 = Timestamp Sync Message 


Length 


2 

octets 


= 4 


Version 


2 

octets 


= 0 

i 


SeqNum 


2 

octets 


Timestamp Sync Message Sequence Number 


Pad 




Any value octet 
— 


FCS 


4 

octets 


Frame Check Sequence! 



Field 


Lenat 
h 


Meanjj.na 


DA 


6 

octet 
s 


Destination Address 


SA 


6 

octet 
s 


Source Address 


Ethertype 


2 

octet 
s 


(TBD) = VOHN Link Control Frame - new IEEE 
assignment 


Type 


2 

octet 
s 


2 = Timestamp Report Mbssage 


Length 


2 

octet 
s 


Number of additional oictets in the 

signaling frame, startling with Version 

field and ending with the last octet of 

the Data Payload field. Minimum is 2* 
1 


Version 


2 

octet 
s 


= 0 


TSMSeqNum 


2 

octet 
s 


Sequence number of TSM to which the 
Timestamp in this message is applicable. 


Timestamp 


4 

octet 
s 


Timestamp of a previously transmitted 
Timestamp Report Message, corresponding to 
TSMSeqNum. 


Frequency 


2 

octet 
s 


Resolution of the time 
fields, in ticks/1. 00C 
value 32768 corresponc 
at 32.768Mhz / in whicl 
Timestamp corresponds 
0.030517578125usec. r 
rollover every 131 sec 


istamp and Gtimestamp 
)ms. For example, 
Is to one clock tick 
i the LSBit of the 
to a time of 
Fhe Timestamp will 
:onds = 2.2 minutes 


NumGrants 


2 

octet 
s 


Number of Grant Timestamps specified in 
the payload of this control message. 
NumGrants may be zero:. Each grant 
timestamp is accompanied by a Line ID and 
Call ID field. Including the Grant 
Timestamp, the total for each grant 
timestamp is 8 bytes. 



Fig. 77(0 



Line ID 


2 

octet 
s 


Identifier of the Line termination 
associated with the immediately following 
GTimestamp. 

1 


Call ID 


2 

octet 
s 


Identifier of the call instance on the 
Line termination associated with the 
immediately following GTimestamp. 


GrantTimest 
amp 


4 

octet 
s 


Grant Timestamp corresponding to the 
immediately preceding Line ID. This is 
the time at which the Proxy Gateway wishes 
to receive a future constant bit rate 
service flow packet iri order to minimize 
delivery latency to subsequent delivery to 
a syncnronous netwoiK. ine uxme vaxue 
corresponds to the time at the timing 
master. Additional packets for the 
identified service fl4>w are expected to 
arrive at periodic intervals measured from 
this time. 


• • • 




additional instances of {Line ID, Call ID, 
Grant Timestamp} field tuples 


Pad 




Any value octet 


FCS 


4 

octet 
s 


Frame Check Sequence 



PIN NAME 


CM-side Function 
(HPNA timing 




Hanc 
(HP1 


iset Function 
TA timing slave) 




DPLL_REF_CLK 


DPLL input clock 


IN 






Grant [4] 


Grant Present 

Tnri "i cp\ ti nn 


IN 


1 




Grant [3] 


Grant SID 

value L^J 


IN 






Grant [2] 


Grant SID 
Value r 2 1 


IN 






Grant [1] 


Grant SID 
Value [1] 


IN 






Grant [0] 


Grant SID 
Value [0] 


IN 






V_CLK_OUT 






DPI|L output clock 


OUT 


GPI[0] 






Gr^nt Present 

Indication [0] 
\ 


OUT 


GPI[1] 






Grant Present 
Indication [1] 

J u_ 


OUT 



PIN NAME 


CM-side Function 
(HPNA timing 
master^ 




Handset Function 
(HP^A timing slave) 




DPLL_REF_CLK 


DPLL input clock 


IN 


u- 




Grant [4] 


Grant Present 
Indication 


IN 






Grant [3] 


Grant SID 
Value [3] 


IN 






Grant [2] 


Grant SID 
Value [2] 


IN 


i 




Grant [1] 


Grant SID 
Value [1] 


IN 






Grant [0] 


Grant SID 
Value [0] 


IN 






V_CLK_OUT 






DPljL output clock 


OUT 


Frame [0] 






Frqme boundary 
marker [0] 


OUT 


Frame [1] 






Frame boundary 
marker [1] 


OUT 



error input from software, filtered and biased 
by software 

SNOOP_BUS 



PCLCLK 
Ptn_Reset_ 




25MHz 
MACiCLK 



32-bit register 
NCOJNC 
rv$e(v*l « h02000000 



REGlSTER_B(LlS REGiSTER.BUS 



PCLCLK 




3d?f 



!t_master 



latched output to 
software 



RX.SIG 
end of 
preamble? 

TS.CLK 

latched output to RX status word 



^6 



PIN NAME 


CM- side Function 
(HPNA timing 




Handsdt Function 
(HPNA timing slave) 




npi T RFP PT.K 


HP -i rri(Cic;i- ptTTir^ i nnnt" 

X xlLICO L-ClllL^' J_li.£-/H L. 

clock 


IN 


T i s tjaiTVD inr>ut 
clock ; 




\3J_ClllL- L"J 


VJ J_ 0. 1 1 L .L J_ vZ, O \Z- i i L 

Indication 


IN 


NA 




\JJ_LCllll_ l — ? J 


Crant SID 
Value [3] 


IN 


NA 




Grant [2] 


Grant SID 
Value [2] 


IN 


NA 




Grant [1] 


Grant SID 
Value [1] 


IN 


NA 




Grant [0] 


Grant SID 
Value [0] 


IN 


NA 





Bit 

locations 


Field 


Description 


7-3 


Reserved 




2 


TsReset 


When set to 1, forces timestamp register 
to value of 0x00000000. When set to 0, 
allows timestamp register to increment by 
one for each detected B)PLL_RE F__CLK rising 
edge. 

i 


1 


SGrant 


When set to 1, causes timestamp to be 
latched into txTimeStampHigh and 
txTimeStampLow registers whenever the 
value of tscSID matched the value of input 
pins Grant [3:0] and Gr£nt[4] is asserted. 
When set to 0, disable^ txTimeStampHigh 
and txTimeStampLow latching under the 
stated conditions. 


0 


TMaster 


When set to 1, enables, txTimestampHigh and 
lxi lmesr ampiiOW registers to oe rarcnea 
with timestamp values kt times determined - 
by frame transmissions, (through the LTS 
descriptor bit) or graht events (through 
the sGrant descriptor pit) . When set to 
0, enables txTimestampHigh and 
txTimeStampLow registers to be latched 
with timestamp values jat times determined 
by txTimeStampHigh and txTimeStampLow 
register read accesses. 


Default value of this register is 0x05 p 

i / 


Bit 


Field 

nan 


Description 


7-4 


Reserved 




3-0 


SID 


SID value that is to be matched by 
Grant [3:0] pins in order to cause a grant 
timestamp value to be latched. When the 
Grant[3:0] pins match the SID value and 
the Grant [4] input is |1 and the sGrant 
register bit is 1, th^n the current 
timestamp value will t}e latched into the 
txTimeStampHigh and tkTimeStampLow 
registers . 



Default value of this register is 0x00 



//&. SZc 



Bit 

^nations 


Field name 


Description 


15-0 


txTimeStampL 
ow 


Least significant 16 bits of the 
latched tx timesijamp value 



Bit 


Field name 


Description 


15-0 


txTimeStampH 
igh 


Most significant 1 16 bits of the 
latched tx time si amp value 



Default value of this register is undefined. 



F/6. <Z3£ 



Bit 

locations 


Field name 


\ 

Description 


15-0 


rxTirneStampL 
ow 


! 

Least significant 16 bits of the 
latched rx timestamp value 



Default value of this register is undefined 



Bit 



Field name 



Description 



15-0 



rxTimeStampH 
igh 



Most significant 16 bits of the 
latched rx timestamp value 



Default value of this register is undefine 



DPLL Output Jitter 
TS=24.576MHz, TRM=1.0sec, lg=0.9, ig+0.1. tgood=0.95, 

m J_dev=1 ppm 



o 
o 



fl3 



I'll 



•PI 

LI 



8.00E-06 
6.00E-06 
4.00E-06 
2.00E-06 - 
0.00E+00 - 
-2.00E-06 
-4.00E-06 
-6.00E-06 
-8.00E-06 




! DPLL Output Jitter 



time (sec) 

DPLL Output Jitter 
TS=24.576MHz, TRM=1.0sec, lg=0.9, ig=0.1, tgood=0.95, 

mj_dev=Oppm 



o 



6.00E-08 



4.00E-08 



2.00E-08 



0.00E+00 



*•=* -2.00E-08 
-4.00E-08 
-6.00E-08 




"IP 




time (sec) 

F/A- 



— DPLL Output Jitter 



Field 


Lencrth 


Meai 


lina 


DA 


6 

octets 


Destination Address 


(FF.FF.FF.FF.FF.FF) 
. 


SA 


6 


Source Address 


Ethertype 


octets 


0x886c (HPNA Link Control Frame) 


SSType 


1 octet 


= TBD 


SSLength 


1 octet 


Number of additional octets in the 

control header, starting with the 

SSVersion field and; ending with the 

second (last) octet; of the Next 

Ethertype field. MjLnimum is 16. 
\ 


SSVersion 


1 octet 


= 0 


TRM_type 


1 octet 


1 

Value of xOO means that this is a TRM 
containing a valid timestamp. Value of 
xOl means that the master does not have 
a valid clock and slaves should give 
local indication thlat they are no 
longer locked to a master reference. 
Value of x80 means that this is a TQM. 
Value of x81 means Ithat this is a TSM. 
All other values arje reserved. 


TRMSeqNum 


2 

octets 


Timestamp Report Meissage Sequence 
Number for this meslsage. Sequence 
number of xOOOO indicates an initial 
TRM, implying that ITimestamp and 
PrevTRMSeqNum are both invalid. 


PrevTRMSeqNu 
m 


2 

octets 


Sequence number of TRM to which the 

Timestamp in this rriessage is 

applicable. The Vcflue of PrevTRMSeqNum 

is not necessarily equal to TRMSeqNum 

minus one. PrevTRMSeqNum is set to 

xOOOO for the first TRM of a TRM pair. 
1 — 



Field 



Timestamp 



Length 



octets 



Meaning 

Timestamp of a previously transmitted 
Timestamp Report Message, corresponding 
to PrevTRMSeqNum. l|he LSBit of the 
Timestamp corresponds to a time of 
0. 030517578125//sec =f one clock tick at 
32.768MHz. The Timestamp will rollover 
every 131 seconds =;2.2 minutes. 



NumSlots 



1 octet 



Number of Slot Time^tamps specified in 
the payload of this ! control message. 
NumSlots may be zer6. Each Slot 
Timestamp is accompanied by a MACAddr, 
and Channel__ID field. Including the 
Slot Timestamp, each Slot Timestamp is 
12 bytes long. 



PAD 0 



3 

octets 



Padding to align to a 32-bit boundary. 
Always present r eveiii when NumSlots has 
the value of 0. 



MACAddr 



6 

octets 



MAC Address associated with the 
immediately following Cfaan-nel_ID and 
STimestamp. 



Channel ID 



2 

octets 



Identifier for a chinnel associated 
with the immediately preceding MACAddr. 



STimestamp 



4 

octets 



Slot Timestamp corresponding to the 
immediately preceding Channel_ID. This 
is the time at whiclfi the TRM sender 
wishes to receive a! future constant bit 
rate service flow packet in order to 
minimize overall latency of delivery to 
a synchronous network. The time value 
corresponds to the time at the timing 
master. Additional: packets for the 
identified service flow are expected to 
arrive at periodic intervals measured 
from this time. Th£ LSBit of the 
STimestamp correspohds to a time of 
0.030517578125 y usec = one clock tick at 
32.768MHz. 



MACAddr 



6 

octets 



MAC Address associated with the 
immediately following Channel-ID and 
STimestamp. 



Channel ID 



2 

octets 



Identifier for a ch|annel associated 
with the immediately following 
Channel ID and STimestamp. 



Field 


Lencrth 


Meaj^incr 


STimestamp 


4 

octets 


Slot Timestamp corresponding to the 
immediately preceding Channel ID. This 
is the time at whiclji the TRM sender 
wishes to receive a : future constant bit 
rate service flow packet in order to 
minimize overall latency of delivery to 
a synchronous network. Additional 
packets for the identified service flow 
are expected to arrive at periodic 
intervals measured from this time. The 
LSBit of the STimestamp corresponds to 

clock tick at 32.768 MHz. 

1 


• • • 




[additional instances of MACAddr, 
Channel ID and Gtim^stamp fields, until 
the number of Gtime^tamp fields equals 
wumuranrs j 


Next 

Ethertype 


2 

octets 


= 0 


Pad 


max 
(0,44- 
SSLengt 
h 

octets 


Any value octet 


FCS 


4 

octets 


1 



Field 


Lencrth 


Meanincr 


DA 


6 

octets 


Destination Address (FF. FF. FF. FF. FF. FF) 


SA 


6 

octets 


Source Address 


Ethertype 


2 

octets 


0x886c (HPNA Link Control Frame) 


SSType 


1 octet 


= 6 


SSLength 


1 octet 


Number of additional cbctets in the 
control header, starting with the 
SSVersion field and ending with the 
second (last) octet of the Next Ethertype 
field. Minimum is 4. 


SSVersion 


1 octet 


= 0 


TRM type 


1 octet 


Value of x80 means that this is a TQM. 


Next 

Ethertype 


2 

octets 


= 0 


Pad 


MIN (0, 4 
0- 

SSLengt 
h) 

octets 


Any value octet 


FCS 


4 

octets 


1 



Field 


Lencrth 


i 

Meaninq 


DA 


6 

octets 


Destination Address ( FF. FF. FF. FF. FF. FF) 


SA 


6 

octets 


Source Address 

1 


Ethertype 


2 

octets 


0x88 6c (HPNA Link Control Frame) 


SSType 


1 octet 


= 6 


SSLength 


1 octet 


1 

Number of additional dctets in the 
control header, starting with the 
SSVersion field and ehding with the 
second (last) octet of the Next Ethertype 
field. Minimum is 4. . 


SSVersion 


1 octet 


- 0 


TRM_type 


1 octet 


Value of x81 means thfct this is a TSM. 


Next 

Ethertype 


2 

octets 


= 0 


Pad 


MIN (0,4 
0- 

SSLengt 
h) 

octets 


Any value octet 


FCS 


4 

octets 





/7<f. ^7 











ft 
% ; 










c 
































r 





















o 

a 

o 



vo 



OON Tt O 

m<s CM <M 



o 
i 



o 

7 



o 

•? 



it 



JO 




0 



+ 

0)1 



o 

u 

U I to 

ft 



o 

PQ 

I'd 

00 
CO 



Pi 

1 

p 



CU, 

IT 

c** 1 

oi 



3 



00 



u 



eg 

m 



8 

o 

CO 



CO 



8 



•3 

■•■Mo 



03 



CO 



CO 



3 




CO CM t- o C\l 

su ui epnij|duiv 




5 



3 

0 

WO 

o 



i 



3-bit Quantfeer 
(Thermometer 
code output) 


I 


{ 


Loop 


ter 


Digital 


S3 


J 


i 



I 





•2 :> 



u 
a 
< 

Jgl 

s 



Octet 


Field 


Lengt 
n 


Description! 


Flags 
0 


TxPriority7 


1 


Station is (was) transmitting 
frames with LL priority 7 . 
(always set) 




TxPriority6 


1 


Station is (was) transmitting 

frames with! LL priority 6. 
\ 




TxPriorityS 


-i 

i 


Station is l(was) transmitting 
frames with! LL priority 5. 


TXPriority4 


i 


Station is (was) transmitting 
frames with LL priority 4. 

i 


TxPriority3 


i 


Station is (was) transmitting 
frames witt} LL priority 3. 


TxPriority2 


i 


Station is 
frames with 


(was ) transmitting 
LL priority 2. 


TxPriorityl 


i 


Station is 
frames with 


(was ) transmitting 
LL priority 1. 


TxPriorityO 


i 


i 

Station is (was) transmitting 
frames with LL priority 0. 
(always set) 


Flags 
1 






Shall be se 
by 2.0 stat 


mt as 0 and ignored 
ions when received. 


ility 


i 
j. 


This station is capable of 
operating 4 s a css Master 
node. 


No_VlM2_Frames 


1 


This statidn does not support 
the reception or transmission 
of compatibility frames (V1M2 
frames) . 


Supports 4Mbaud 


1 


This static 
megabaud p^ 


>n supports 4 
iyload encodings. 


Flags 
2 


Reserved 


8 


Shall be s£nt as 0 and ignored 
by 2.0 stations when received. 


Flags 
3 


Conf igV2 


1 


Force use cpf 10M8 mode, defers 
to Conf igl land ConfigVlMs. 


ConfigVlM2 


1 


Force use cpf HPNA V1M2 mixed 
mode, defets to ConfigVl. 



Octet 


Field 


Lengt 
h 


Description! 




ConfigVl 


1 


Force use of HPNA 1.x mode, 
highest precedence of config 
flags . 




Reserved 


2 


Shall be seint as 0 and ignored 

by 2.0 stations when received. 

1 




Highest Version 


3 


This station's highest 
supported HPNA version: 
0x000 — Reserved 
0x001 — HPNA 1.0 
0x010 — HPNA 2.0 
0x001-0x111 Reserved 



M 

J* 
S; =8 

I 'J 

f 1 ■ 



Field 


Lencrt 
h 


Meanina 


CSEType 


1 

octet 


X00 = signifies a CSS Extension type 


CSELength 


1 

octet 


X08 = Number of additional octets in this 
CSEType. CSELength is : always x08 for 
CSEType = xOO = CSS 


CSS__MAC 


6 

octet 
s 


MAC address of client Station 


CSS_SEQ 


2 

octet 
s 


CSS sequence, 8 two-bit values 
concatenated: 0-2 indicate a specific 
signaling slot, while 3 indicates the use 
of a randomly selected lvalue chosen by the 
client at the time of the collision. 
X0000 - xBFFF = assigned CSS_SEQ value for 
the node possessing th^ MAC address 
specified in CSS MAC 
XC000 - xFEFF = reserved 
XFF00 = indication by the client node 
specified by CSS MAC that it is no longer 
an active sender of link layer priority 6 
frames (equivalent to ^ w 0 active 
channels" indication) 

XFF01 - xFFFE = request by the client node 
specified by CSSJMAC f<j>r a CSS Sequence 
from the master node. jThe 8 Least 
significant bits indicate the number of 
active channels which ^re sending link 
layer . 

priority 6 frames for this client. 
XFFFF - reserved 

— — , 1 . . 



2 -bit CSS register value 
(binarv) 


Signal slot integer (decimal) 


00 


0 


01 


1 


10 


2 

1 


11 


Random in range [0,2] 
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Oath/Declaration, Small Entity, 
and Power of Attorney 




Level - 2 
Version 1.1 



Rev. 11/00 



DECLARATION AND POWER OF ATTORNEY 
FOR PATENT APPLICATION 



PATENT 



Docket No. : 42141/RJP/E264 



As a below named inventor, I hereby declare that: 

My residence, mailing address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is sought 
on the invention entitled A METHOD FOR PROVIDING DYNAMIC ADJUSTMENT OF FRAME ENCODING 
PARAMETERS IN A FRAME-BASED COMMUNICATIONS NETWORK, the specification of which is attached 
hereto unless the following is checked: 

_ was filed on _ as United States Application Number or PCT International Application Number _ and was 
amended on (if applicable). 

I hereby state that I have reviewed and understand the contents of the above -identified specification, including 
the claims, as amended by any amendment specifically referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR § 1.56, 
including for continuation-in-part applications, material information which became available between the filing 
date of the prior application and the national or PCT international filing date of the continuation-in-part 
application. 

I hereby claim foreign priority benefits under 35 U.S.C. § 119(a)-(d) or § 365(b) of the foreign application(s) for 
patent or inventor's certificate, or § 365(a) of any PCT International application which designated at least one 
country other than the United States of America, listed below and have also identified below, any foreign 
application for patent or inventor's certificate, or any PCT International application having a filing date before 
that of the application on which priority is claimed. 

Prior Foreign Application(s) 

Application Number Country Filing Date (day/month/veart Priority Claimed 



I hereby claim the benefit under 35 U.S.C. § 119(e) of any United States provisional application(s) listed below. 
Application Number Filing Date 



I hereby claim the benefit under 35 U.S.C. § 120 of any United States application(s), or any PCT International 
application designating the United States, listed below and, insofar as the subject matter of each of the claims 
of this application is not disclosed in the prior United States or PCT International application in the manner 
provided by the first paragraph of 35 U.S.C. § 112. 



60/196,002 
60/197,224 



April 7, 2000 
April 14, 2000 



Application Number Filing Date 



Patented/Pending/Abandoned 
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DECLARATION AND POWER OF ATTORNEY 
FOR PATENT APPLICATION 

Docket No. 42141/RJP/E264 



POWER OF ATTORNEY: I hereby appoint the following attorneys and agents of the law firm CHRISTIE, 
PARKER & HALE, LLP to prosecute this application and any international application under the Patent 
Cooperation Treaty based on it and to transact all business in the U.S. Patent and Trademark Office connected 
with either of them in accordance with instructions from the assignee of the entire interest in this application; 
or from the first or sole inventor named below in the event the application is not assigned; or from in the event 
the power granted herein is for an application filed on behalf of a foreign attorney or agent. 



R. W. Johnston (17,968) 

D. Bruce Prout (20,958) 

Hayden A. Carney (22,653) 

Richard J. Ward, Jr. (24,187) 

Russell R. Palmer, Jr. (22,994) 

LeRoy T. Rahn (20,356) 

Richard D. Seibel (22,134) 

Walter G. Maxwell (25,355) 

William P. Christie (29,371) 

David A. Dillard (30,831) 

Thomas J. Daly (32,213) 

Vincent G. Gioia (19,959) 

Edward R. Schwartz (31, 135) 

John D. Carpenter (34, 133) 

David A. Plumley (37,208) 

Wesley W. Monroe (39,778) 

Gregory S. Lamport (35,581) 

Grant T. Langton (39,739) 
Constantine Marantidis (39,759) 



Daniel R. Kimbell (34,849) 

Craig A. Gelfound (41,032) 

Syed A. Hasan (41,057) 

Kathleen M. Olster (42,052) 

Daniel M. Cavanagh (41,661) 

Molly A. Holman (40, 022) 

Joel A. Kauth (41,886) 

Patrick Y. Ikehara (42,681) 

Mark Garscia (31,953) 

Gary J. Nelson (44,257) 

Raymond R. Tabandeh (43,945) 

Cynthia A. Bonner (44,548) 

Jun- Young E. Jeon (43,693) 

Marc A Karish (44,816) 

John F. O'Rourke (38,985) 

Richard J. Paciulan (28,248) 

Josephine E. Chang (46,083) 

Frank L. Cire (42,419) 

Harold E. Wurst (22, 183) 



Robert A. Green (28,301) 

Derrick W. Reed (40, 138) 

John W. Peck (44,284) 

Stephen D. Burbach (40,285) 
David B. Sandelands, Jr. (46,023) 

Heidi L. Eisenhut (46,812) 

Nicholas J. Pauley (44,999) 

Mark J. Marcelli (36,593) 

Paul Heynssens (P-47,648) 

Peter A. Nichols (P-47, 822) 

David J. Steele (47,317) 

Laurence H. Pretty (25,312) 

Robert A. Schroeder (25,373) 

Richard A. Wallen (22,671) 
Michael J. MacDermott (29,946) 

Anne Wang (36,045) 



Brian D. Martin 



(P-47,771) 



The authority under this Power of Attorney of each person named above shall automatically terminate and be 
revoked upon such person ceasing to be a member or associate of or of counsel to that law firm. 



DIRECT TELEPHONE CALLS TO: Richard J. Paciulan, 626/795-9900 



SEND CORRESPONDENCE TO: Customer Number: 23363 

CHRISTIE, PARKER & HALE, LLP 
P.O. Box 7068 
Pasadena, CA 91109-7068 

I declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine or imprisonment, or both, under 18 
U.S.C. 1001 and that such willful false statements may jeopardize the validity of the application or any patent 
issued thereon. 
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FOR PATENT APPLICATION 
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NAME OF SOLE OR FIRST INVENTOR 
HENRYS. PTASINSKI 




City 

Residence: Mountain View L/ 



Citizenship 
USA 



Mailing Address: 400 E. Caribbean, Sunnyvale, California 94089 



NAME OF SECOND INVENTOR 






JASON ALEXANDER TRACHEWSKY 






Inventor's Signature 


^ - j ^^A^y 





Date 

^ 3/2*1/0 i 


C^^?T< City fABfOiA 
Residence: «FakuAlto Pfr&< 


State ^ 
California 


-"Country 
USA 


Citizenship 
USA 


Mailing Address: 400 E. Caribbean, Sunnyvale, California 94089 



NAME OF THIRD INVENTOR 

TRACY D.MALLORY 


Inventor's Signature cj ^ ^ 1/ 




City / State f Country 
Residence: Palo Alto California USA 


Citizenship 
USA 


Mailing Address: 400 E. Caribbean, Sunnyvale, California 94089 



SAD PAS337004 l-*-3/26/01 7 39 PM 
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